Abstract. Magneto-optical microscopy and magnetometry have been used to study 
were sputter deposited at room temperature onto a plasma-cleaned Si/SiO 2 substrate.
73
The multilayer structure was designed to reduce the pinning and coercivity in both 
150
The remainder of the article will be mainly concerned with DW propagation 151 underneath the arrays in the P and AP configurations. The phenomena described (figure 4), this microscopy-derived method enables a direct correlation between the 173 magnetic state of the film and its domain structure.
174
The procedure is shown schematically in figure 5. Let us consider the field-induced occur simultaneously all around the array, but only in certain locations ( figure 7(b) ).
228
We ascribe this to local disorder at the array periphery caused by the nanofabrication 
257
We propose that this dendrite formation is followed by reversal underneath the 
P configuration

265
In the initial state for the P configuration (Position 1, figure 5 ), all the nanodots are Oe, where wide scale penetration of domain walls into the array was observed ( figure   309 7), so we take this value as the minimum field necessary to reverse a Dot cell.
310
We thus argue that in both cases, a net forward movement of the domain wall 311 front can occur only via domain expansion below the trenches. In a simple model, the 312 magnitude of the field required for a domain wall to begin to move through the array 313 can be written as:
315
where H 0 C is the contribution from the intrinsic disorder (the coercivity outside the array 316 which can be measured from figure 6), H dendrite is the field associated with the elastic presumably due to intrinsic disorder within the continuous layer. (estimated to be ∼ 59 Oe) and of the coercivity in the trenches, about 68 Oe and 13
347
Oe in the P and AP configurations, respectively. This leads to ratios equal to 0.13 and 348 3.5, respectively, consistent with a transition from compact faceted to dendritic growth 349 modes in the framework of the RBIM, where such transition occurs for a ratio of 0.5 [27] .
350
A similar trend has been found in other works [25, 26, 28] Figure 10 . Evolution of reversed magnetic domains (in black) appearing underneath the nanodot array when increasing the applied field (and decreasing pulse duration) indicated above image snapshots for AP and P configurations. The size of the scale bars is 10 µm.
Field-dependent domain morphology and short time dynamics
354
In this section we examine the domain morphology and domain wall dynamics under 355 larger field magnitudes than in the previous section. To do this, nucleated domains
356
were expanded beneath the arrays using pulsed magnetic fields with duration t pulse .
357
When increasing the field in the AP configuration , the low field percolating dendritic field (H = 52 Oe, t pulse = 1 ms, figure 10(b) ) into a denser structure to finally give 360 rise to nearly round compact domains at much higher field (H = 487 Oe, t pulse = 1 µs, 361 figure 10(c)).
362
In the P configuration, the compact faceted domains observed in low field (H = 73 and its velocity v is deduced from the ratio between the distance traveled by the DW and 372 the pulse duration [29] . The velocity can be determined in the same way for the dense 373 faceted structure observed in the P configuration. Conversely, in the AP configuration 374 the DW velocity due to dendritic domain growth is roughly estimated from the average 375 distance travelled by the front of the percolating magnetic pattern. Thus, the latter 376 gives a measurement of an upper bound for the velocity in the AP configuration.
377
In the continuous film outside the array, the field dependence of the DW velocity 378 exhibits good consistency with a creep law [4]:
380
This is confirmed from a ln v versus H −1/4 plot ( figure 11(a) ). Below the array, the 
Conclusion
411
A soft ferromagnetic film submitted to a non-homogeneous dipolar stray field generated 412 by an array of magnetized nanodots was investigated by PMOKE microscopy. We 
